Kypcoeasi paboma no ducuunnuHe “MawuHHoOe
obyyeHue”

Llenb paboTbl

[IpoeMOHCTpUPOBATH BIIaJICHWE OCHOBHBIMH HaBBIKAMHU PabOThI C METOJaMU
MaIIMHHOTO OOYy4YeHHUs C y4yuTeldeM M 0e3 yduTens, BJIaJeHHEe OCHOBHBIMU
UHCTPYMEHTAJILHBIMU CPEICTBAaMU OHOIMOTEK SA3bIKA MPOrpaMMHUPOBAHUS
Python, MeTogamu u pueMaMu MOJATOTOBUTEIHLHOTO U OMUCATEIBHOTO aHAIHN3a
JAHHBIX,  CPEACTBAMM  BU3yAIM3allMd  JAHHBIX,  HCHOJIb30BaHUS U
YCOBEPIICHCTBOBAHUSA OOy4YaeMbIX MOJIeNIed, yMEHHE JelaThb BBIBOJLI U3
ITPOBEICHHOT'O aHAJIN3A.

3agaHuAa AnS BbINOSIHEHUA

1. BoeiOparbs HaOOp AaHHBIX JUIS aHATIM3a B COOTBETCTBHU C BHIOPAHHOM TEMOM
KypcoBo# paboThl. OnucaTh 3TOT HAOOP U pelIaeMyIo 3a/1auy.

2. IlpoBecTn mpenBapUTENbHBIN aHAIM3 W OYHMCTKY JaHHBIX. DTOT JTam
BKJIIOYaeT B ce0sf BbIBOA HMH(POpMAIUMM O  KOJUYECTBEHHBIX
XapaKTEepUCTHKAX  Jaracera, HHPopManui 00  OTCYTCTBYIOIIMX
3HAYEHUSIX, XapaKTEPUCTUKAX U (PU3NUECKOM CMBICIIE KaXI0ro arpudyra
JAHHBIX, €r0 3HAYMMOCTH [UIsl MpEACKa3aHusl LEJIEBOM IEPEMEHHOM,
BBIBOJI HECKOJIBKHMX TOYEK JIAHHBIX JUISl HJUTFOCTPALMH CTPYKTYPBI JaHHBIX.

3. Ilpu HeoOxommmocTH, npeodpazoBaTh aTpUOyThl MCXOJHOTO JaTacera B
YHUCJIOBBIE IPU3HAKU. DTOT 3TaIl CUJIBHO 3aBUCHUT OT THUIA MCCIIELYyEMBIX
JaHHBIX ¥ MOXKET BKJIIOYATh B C€0sl BEKTOPHU3AIMIO TEKCTa, W3BJICUCHHUE
MPU3HAKOB X ayAHO U BUJEO JIaHHBIX, IpeoOpa3zoBaHue U300paKeHU! B
MJIOCKUH YMCIIEHHBII MacCuB U Apyrue npeoOpa3oBaHuUs.

4. TlpoBectu omucaTeNbHBIM aHaNU3 JaHHBIX. ClenaTh BBIBOJBI. JTOT ATall
BKJIIOYAET B c€0sl ONMpEeNIeHHE LIKAJIbl U3MEPEHMs Ka)XJI0ro MpHU3HaKa,
BBISIBJICHUE AaHOMAJIbHBIX 3HAUYEHWUH, BU3YaJU3aLMIO paCIpeAesICHUs
Ka)KJ0T0 MpHU3HAKA, MPU HEOOXOAMMOCTHU - MPOBEPKA HA HOPMAJILHOCTD,
OCTPOEHUE KOPEJUIOTPAMM M COBMECTHBIX PACTPEACICHUM KaxK0ro
IIPU3HAKa C 1EJIEBOM IEPEMEHHOM, BBISBICHUE KOPPEIUPOBAHHBIX
MPU3HAKOB U MPU3HAKOB, HE HECYIIUX UH(POPMAIIUH JIJIsl TAaHHOM 3a/1a4H.

5. IlpumennuTh mpu HEOOXOAMMOCTH K JaHHBIM METONbI OOydeHusi Oe3
YUHTEIS: KJIACTEPU3aLUI0, TOHKEHUE Pa3MEPHOCTH U MMOUCK aHOMAJIUU.
CnenaTp BBIBOJEIL.

6. Pazmenutrp HaOOp JHaHHBIX Ha OOYYAlOUIyI0 M TECTOBYIO BBIOODKH.
OO0ocHOBaTh KOJMYECTBEHHBIE XapaKTEPUCTUKU U METOJ pa3lesIeHus
(BpEMEHHOM, CITy4aiHbIN, MOCIIEI0BATEIIbHBIN ).



7. OOy4nuTh HECKOJIbKO MOJENEH Il pemieHUs BBHIOpAHHOW 3amadn (Iyis
3aja4  KjIacCUPHUKAIMK - HE MeHee 7 pas3IuYHbIX alrOpPUTMOB).
[Ipoananu3upoBaTh PE3yNbTaThl, CAECIATH BHIBOJBI.

8. BriOpats Hanbosiee NepCcrneKTUBHYIO MOJIENb JJIs PEIICHUS TOCTaBICHHOM
3ajaud. M3MmeHuTh ruUnepnapaMerpsl Mojenu. llpennouturenbHo,
npoBectu Grid Search. Haiitu ontuMaineHble runeprnapameTpsl.

9. C ydeToM clieaHHbBIX BBIBOJOB IPOBECTH YCOBEPIIEHCTBOBAHNE MOIEIIEH.
OTO0 MOXHO OCYIIECTBUTh C IIOMOLIBIO BBEACHUS PETYJSIPU3ALUM,
U3MEHEHUE MapaMeTpoB MOAENU (Ui NapaMeTpUYEcKUX MOJelei),
BBEJCHUEM  CYpPpOTraTHbIX  IPU3HAKOB,  OTOOpPOM  NPU3HAKOB,
HOpMaJIM3alMeil JaHHBIX, aHCAMOJMPOBAHUEM MOJENEH, U3MEHEHUEM
aNropuT™Ma npeBapuTeIbHON 00padoTKH JaHHBIX. CpaBHUTH PE3YJIBTATHI.

10.ITonpoGoBaTh HW3MEHUTH TOPSJIOK TPEIOOPAOOTKHA JTAHHBIX IS
NnoBbIIeHUS  3P¢deKTUBHOCTH Mozaenu. IlonpoOGoBaTh TPUMEHUTH
MOHM)KEHUE Pa3MEpPHOCTH JUIsl CO3[aHUSA CYpPPOTaTHBIX MPU3HAKOB.
CpaBHUTbH pe3ynbTaThl, CAENATH BHIBOBI.

11.IIpeacTaBuTh pe3yiabTaThl MOJEIMPOBAHUS B HAIVISIIHOM BuAe (rpadukmu,
JUHUM ~ oOyuyeHus, TaOJMLbl CPaBHEHMsI  MoOJEJIeH,  TaOIMIIbI
Kinaccupukanuu, u  japyrue). Cpenatb  BBIBOJBL, CPaBHUTb C
CYLIECTBYIOIIMMH  AHAJIOTMYHBIMU  PEUICHUSMHU, IOPACCYX IaTb O
NEePCIEeKTUBAX PELIECHUS MPOOIEMBI.

B 3aBrcumocTH 0T POpMyJIUPOBKH BEIOPAHHOM TEMBI, 00BEM U HATMYUE TYHKTOB
UX OTOTO CIHCKa MOXET BapbupoBaThcsi. Hampumep, mpu pa3zpaboTke TeMbl
“OnucaTtenbHbIM aHATU3 JaHHBIX ... cIeayeT 0osee MoapoOHO OCTAHOBUTHCA Ha
nyHkTax 2,3,4,5, a nyHkThI 7,8,9,10 MOTYT OTCYTCTBOBATh WJIM PEAIU30BBIBATHCS
s pumepa. [lpu peanuzamuu tem “MamHHOoe oOydeHHe B 3agadax ...”0
HA000pOT, MyHKTHI 2,3,4,5 MOJDKHBI Pean30BaThCsl B HEOOXOAUMOM O00OBEMeE, a
nyHKTBl 7,8,9,10 HYy»XHO PpacKpbITh KaKk MOXHO Oojee moapoOHO. IIyHKTHI
1,3,6,11 sBasitoTcs 00s13aTEIbHBIMU JIJIS1 BCEX TEM KYPCOBBIX padoT.

MeToaunyeckue ykasaHus

1. Pabora BbINOIHSETCS B BUAE MporpaMMHOro HoyTOyka Python Jupyter.
[TosicHuTenbHAS 3amUCKa BBITIOJHICTCS B BUJIE TEKCTOBOTO JOKYMEHTA U
JOJDKHA BKJIFOYaTh B CEOSi: TUTYJIBHBIM JIMCT, TEKCTOBOE OMHCAHUE
npoOJieMbl, CChUIKY Ha MYyOJMYHO JOCTYMHBIA PEMO3UTOPUN C TMOJHBIM
KOJIOM BBINIOJHEHUsI PabOThI, MO HEOOXOJWMOCTU MPUMEP KOJa s
KaXKJOTO dTara paboThl, TEKCTOBBIC BBIBOJBI IO KaXKIOMY OJTamy U
chOpMYTUPOBAHHOE 3aKIIOYCHHE C pe3yJbTaTaMu pabdOThl W UX
UMHTEpIIpEeTalue.

2. Bce mosicHeHWs, BBIBOJBI W 3aMEUYaHUs, HAa KOTOpPbIE HEOOXOIUMO
oOpaTuTh BHUMAaHHE JODKHBI MPUCYTCTBOBAThH B pabOTE€ B BUIE SUEEK



JOKyMEHTauuu Ju00 (MeHee MPEeAIOYTUTEIBbHO) MPOrPAMMHBIX
KOMMEHTAPHEB.

Pabota [oipKHAa  BBINOJHATBCA  CTYJIEHTOM  CaMOCTOSATEIBHO U
WHJVBUTyJIBHO.

OneHka KauecTBa MOJEIUPOBAaHUS  JOJDKHA  MPOU3BOAMUTHCA  C
UCIIOJIb30BAaHUEM OIIPENEICHHBIX METpUK. X BbIOOp IOKEH OBITh
onucaH M OOOCHOBAaH [0 Hayana MojenupoBaHus. I[lnrocom paboThI
ABJIIETCS IUPOKUI HAOOp METPUK 3P PEKTUBHOCTU MOJIETIEH.

Otuer paboTsl mpousBogutTcs B (¢opmare npeseHTauuu. Ciymartenu
(BKJIIOYas MpEenoaBaTesis) MOTyT 33J1aBaTh BOIPOCHI MPEACTABISAIOMIEMY
CBOIO paboTy CTylneHTy. PeriaMeHT mnpe3eHTaluu - S5 MHHYT Ha
BBICTYIUIEHUE, 2 MUHYThI Ha BOIIPOCHI.

Kputepuu oueHkun

1.

CTpyKTypupOBaHHOCTh OTYeTa. B pabore AoMKHAa MPOCIECKUBATHCA
YeTKkas CTPYKTypa - TOATOTOBUTEIBHBIA dTam, aHalu3 JaHHBIX,
MIOCTPOCHUE MPOCTHIX MOJICNICH, CPABHEHUE U aHAIN3 MOJIEJIEH, BBIBOIBI,
MIOCTPOCHUE MOJIEJICH C Y4ETOM BBIBOJIOB, UTOTOBBIN pe3yJIbTar.

Hanuuue BmiBOgOB. PaboTa qoiKHA colepKaTh TEKCTOBBIE 3aMEUaHMS,
MOSICHSIFOIIIME KaXAbIA IIar padoThl CTyACHTA: YTO JENAeTCs, 3a4eM H
Kakyro wuHpopmaruioo 510 Ham jgaeT. OrneHuBaeTcs TMOJHOTA W
aJICKBaTHOCTbH BBIBOJIOB.

3amepbl BpeMeHu. B 11ensix aHanu3a BpeMeHHOM CII0KHOCTH aJTOPUTMOB.
Bce wuHCTpykiuu, 3amyckaromyde ITUKI OOydYeHHS MOJAENIU JIOJDKHBI
colepkaTh 3aMep BPEMEHH OOyYeHHS. 3aMep MOXKHO TPOU3BOJUTH C
MOMOIIBI0O  Marm4ecKux  MHCTpyKnud  Jupyter wmm  (Oomee
MPEANOYTUTENBHO) C UCTIOIB30BaHUEM CTaHAapTHOU Oubnnotexu Python.
CpaBHeHHE MOJIENEN TOJKHO YUYUTHIBATh U BpeMsi OOyUEHHS.
Busyanuzamusa. Pabora po/mkHa IEMOHCTPUPOBATH HABBIKM CTYJEHTA
BU3yalnu3upoBaTth MH(popmanuioo. OcoOEHHO Ha 3Tanax OMUCaTeIbHOro
aHaju3a U aHaiau3a oOywyaemoctu mojenu. OleHuBaeTcs pazHooOpaszue,
HarJISIAHOCTh M MH(OOPMATUBHOCTh BU3yJITM3ALIUH.

Pasnoo6paszue mozneneit. CTyIeHT HODKEH MPOJEMOHCTPUPOBATh YMEHUE
paboTaTth ¢ pa3sHOOOPA3HBIMH MOJEISIMH OOyYCHHUsS, MPUMEHUMBIMU K
onHOM 3amave. Hampumep, B 3agadax KiacCU(UKAIIMU CYIIECTBYET Kak
MUHHUMYM JIeCATh HanboJee MPUMEHUMBIX Mojiesieil. O1ieHuBaeTCs YUCIIO
ITOPUTMOB, IPUMEHEHHBIX CTYJCHTOM JIJIsl OJTHOM M TOH K€ 3a1a4Hu.
Vayumenne moaenu. CTyAeHT OKEH MPOJEMOHCTPUPOBATH YMEHUE
aHAIM3UpOBaTh OOyYEHHYIO MOJENb M HWCKaTh TMYTH JUIsL €€
COBEPIIICHCTBOBAHUSI. OuenuBaeTcs KOJINYECTBO uTepanui
COBEPILIEHCTBOBAHMS MOJIETN U UX 3 (HEKTUBHOCTD.



Hcnons3zoBanne KoHBeilepoB. CTYIEHT AOJKEH MPOJEMOHCTPHPOBATH
YMEHHUE CTPOUTH CIIOKHBIE MOCIEI0BATEIbHOCTH ONEPaldid IPU OMOLIU
MpOrpaMMHBIX KOHBelepoB Oubnmoteku scikit learn. OrenuBaetcs
CJIO)KHOCTbh M YMECTHOCTb UCIIOJIb30BaHUSI KOHTEHHEPOB.

[IpenobpaboTka naHHbIX. PaboTa noimkHa copepkKaTb MCUEPIIBIBAIOLIUIA
QJITOPUTM IPEIBAPUTENBHON 00pabOTKK NaHHBIX. OH CIy)KMT JUJIsl TOTO,
4TOOBI HCIIPaBUTh BCE HECOBEPILIEHCTBA B JIaHHBIX U clenarb HaOop
JaHHBIX KaK MOXXHO OoJjiee NPUTOAHBIM Ui MAIIMHHOTO OOYYEHHS.
OneHuBaeTcsl  CIOKHOCTH M BOCHPOU3BOJUMOCTH  IPOLEAYPHI
peIBapUTEIbHON 00padOTKH JaHHBIX.

Hcnonb3zoBanne MeTpuk 3PHeKTUBHOCTH. OLEHUBAETCS pa3HOOOpa3ue u
aJIeKBAaTHOCTh 3aJ]au€ MPUMEHEHHBIX METPUK 3(P(HEKTUBHOCTH (BKIIIOUYAS
BpeMs 00y4Y€eHHsI) a TAK)KE MMOJHOTA CPABHEHUS M MPABUIIBHOCTH BBIBOJIOB
U3 CPABHEHMSI MOJIEJIEH IO Pa3HBIM METPHUKAM.

10.BanunHocth pe3ynabTaToB. CTyAeHT JODKEH MPOAEMOHCTPUPOBATH

YMEHHE OIICHWBAaTh JOCTOBEPHOCTh HW3MEPECHHSI METPUK MOJeieH u
MOBBIINIATh €€ C MCIOJB30BAaHUEM IEPEKPECTHOM TMPOBEpPKH (Kpocc-
Bamuaanun). Mcemons3oBanue k-fold cross validation  sBasercs
IPEATIOYTUTEIIBHBIM METO0M U3MepeHus d3pdextuBHOCTH Moenu. Ecnu
IIPOMCXOJUT BHIOOP MOJCIH, TO €€ UToroBas A(MPEKTHBHOCTH JOJDKHA
U3MEPATHCS Ha YUCTOM HaOOpe JaHHBIX.

MpumMepHble TeMbl KypCOBbIX paboT

1.

HGCKpHHTHBHBIﬁ dHaJIM3 YU CJIICHHOTI'O Ha60pa JaHHBIX C UCIIOJIb30BAHHUCM
TEXHOJOTUH BU3yalIn3alluu.

JIeCKpUNITUBHBIN ~ aHalu3  KaTeropuajibHOro Habopa JIaHHBIX C
UCIIOJIb30BAaHUEM TEXHOJIOTUN BU3yaIU3alvu.

JIeCKpUNTUBHBIN aHATM3 CMEUIAHHOTO Ha00pa JAHHBIX C UCTIOJIb30BAHUEM
TEXHOJIOTUH BU3yalIU3alUH.

CpaBHEHHE METOJIOB PErPEeCCUU Ha peaibHBIX Ha0Opax JIaHHbIX.
CpaBHeHHE METOI0B KJIacCU(UKAIIMU Ha peabHBIX HA0Opax TaHHBIX.

[IpeaBapuTenbHbIii aHATN3 JAHHBIX U TIOCTPOCHHUE MPU3HAKOB B 3a/a4ax
00paboTKN (PMHAHCOBOM M SKOHOMUYECKON WH(MOPMAITUH.

[IpenBapurtenbHblii aHANIU3 JAHHBIX U OCTPOCHHE MPHU3HAKOB B 3aJadyax
pacrio3HaBaHUsI roJoca.

HpCI[BapI/ITCHI)HHﬁ AHaJIM3 JAaHHBIX U IIOCTPOCHHUC IIPHU3HAKOB B 3ajadax
pacino3HaBaHUA TCKCTA.



9. IlpenBapuTenbHbII aHATN3 JAHHBIX U TOCTPOCHUE
pacrno3HaBaHusi 00bEKTOB Ha doTorpaduu.

10.IIpenBapuTenbHBIN aHANU3 JAHHBIX U MOCTPOCHUE
ckatus nHGOpMaIUu.

11.IlpeaBapuTenbHbIN aHANIU3 JAHHBIX U MOCTPOCHHE
MOBBIIICHUS KauecTBa U300paKEeHU M.

12.IlpeaBapuTenbHbIi aHANU3 JAHHBIX U MOCTPOCHHE
UACHTU(PUKALMY JTMYHOCTH T10 TOJIOCY.

13.IlpenBapuTenbHbIA aHATN3 TaHHBIX U TIOCTPOCHUE
UACHTU(UKALMY JTUYHOCTH 110 U300PAKEHHUIO.

14 .IlpeaBapuTebHbIN aHANIU3 JAHHBIX U MOCTPOCHHE
00pabOTKM TEKCTOB Ha €CTECTBEHHBIX SI3bIKAX.

15.11peaBapuTebHBIN aHANIU3 JAHHBIX U MOCTPOCHHE
MaIIMHHOTO NIEPEBO/IA.

16.1IpenBapuTebHBIN aHATU3 JAHHBIX U
pacrio3HaBaHUs TEMbI TEKCTA.

ITOCTPOCHHUC

17.1lpenBapuTeNbHBIN aHATU3 JAHHBIX U
HOPMaJIM3allMH CJIOB TEKCTa.

MIOCTPOCHHE

18.IIpeaBapuTenbHBIN aHATN3 JAHHBIX U
U3BJICUYCHUS 3HAHUU U3 ayIMOIAHHBIX.

MOCTPOCHUE

19.TIpeaBapuTenbHBIN aHATN3 JAHHBIX U
MEIUIMHCKON JTUArHOCTUKH.

MOCTPOCHUE

20.1TpeaBapuTeNnbHBINA aHATN3 JAHHBIX U
W3BJICUCHUS 3HAHUH U3 BHICOJAaHHBIX.

MIOCTPOCHUE

21.TlpenBapuTenbHBIN aHATU3 TaHHBIX U
KJ1accu(prKaIuy TEeKCTOB.

MOCTPOCHHE

22 . IlpenBapuTenbHBIN aHATN3 TaHHBIX U
KPEIUTHOTO CKOPUHTA.

MOCTPOCHHE

23.1lpenBapuTenbHBIN aHATU3 TaHHBIX U
OLIEHKH aKTHUBOB.

MOCTPOCHHE

24 TlpenBapuTenbHbIN aHATU3 TaHHBIX U
MpEeJCKa3aHNs OTTOKA KJIMEHTOB.

MIOCTPOCHHE

IIPU3HAKOB

IMPHU3HAKOB

IMPHU3HAKOB

IMPHU3HAKOB

IPU3HAKOB

PU3HAKOB

IPU3HAKOB

IIPHU3HAKOB

IPU3HAKOB

PU3HAKOB

IPU3HAKOB

PU3HAKOB

MIPU3HAKOB

MIPU3HAKOB

MIPU3HAKOB

PU3HAKOB

B

3aJadax

3aJadax

3aJadax

3aJgadax

3agadax

3aadax

3aJadax

3aJadax

3aJadax

3aadax

3aadax

3aadax

3aJgadax

3aJgadax

3aJadax

3azadax



25.I1penBapuTeNnbHbIi aHaIN3 JaHHBIX U MOCTPOCHUE MPU3HAKOB B 3a/1ayax
IIPOTUBOAEHUCTBUS KOPPYIILIUH.

26.1IpeaBapuTenpHbIi aHATN3 TaHHBIX U MOCTPOCHHE MPU3HAKOB B 3a7ayax
BepuduKalu GUHAHCOBBIX TPAH3AKLIUH.

27.HpCﬂBapHTCJILHLII>'I aHaJIN3 NAHHBIX WU IMOCTPOCHHC IIPHU3HAKOB B 3adadax
daHaJIn3a COIHUaJIbHBIX l"pa(i)OB.

28.11peaBapuTenbHbI aHATN3 JAHHBIX U TIOCTPOCHUE MPU3HAKOB B 3aja4ax
BU3YaJIu3ali UHPOPMAIIUU.

29.MammnHoe oOydeHne B 3amadax oOpaboTku  (UHAHCOBOW W
HKOHOMUYECKON HH(}OpMALIUU.

30.MammnHOE 00y4YeHHe B 3a/1a4axX pacrlo3HaBaHUS roJoca.
31.MamuHHOe 00yuyeHHe B 3a/1a4axX pacro3HaBaHUsI TEKCTA.

32.MamuuHoe oOy4yeHHe B 3ajlayax paclo3HaBaHUA OOBEKTOB Ha
doTorpadumu.

33.MamHHoe oOy4eHue B 3a7a4ax cxaTus HHGOPMAIIHH.
34.MammHHOE 00y4YeHHE B 3a/1a4aX MOBBIIICHHUS Ka4eCTBA N300paKEeHHIA.
35.MammaHoe oOy4eHue B 3a7a4ax UACHTU(GUKAIINK JIUYHOCTH T10 TOJIO0CY.

36.MamHHoe oO0yueHue B 3ajavyax WICHTH(PUKANUU JHUYHOCTH T10
U300paKEHUIO.

37.MammaHoe o0ydeHue B 3ajiadyax 0OpabOTKU TEKCTOB HA €CTECTBEHHBIX
SA3BIKAX.

38.MammHHOEe 00ydeHHe B 3a1a9ax MAIIMHHOTO ITEPEBO/Ia.
39.MammHHoe oOydeHue B 3aja4ax paclo3HaBaHUsl TEMbI TEKCTA.
40.MamuHHOe 00yueHue B 331a4uax HOPMaJIU3alluu CJIOB TEKCTa.
41.MammnaHOe 00Oy4eHHE B 3a7]a4axX U3BJICUCHUS 3HAHUHN U3 ayTHOJaHHBIX.
42 .MammHHOoe 00yueHHe B 3a/lauax MEIUIIMHCKON TUArHOCTUKH.
43.MammHHOe 00y4YeHHE B 3aJlauax U3BJICUCHUS 3HAHUW U3 BUICOJaHHBIX.
44 MamuHHOe o0yueHue B 337a4ax Ki1accu(uKaluu TEKCTOB.
45.MammuaHOe 00y4eHHe B 3a7ja9aX KPEAUTHOTO CKOPUHTA.

46.MammHHOe 00y4YeHHE B 3a/1auax OIICHKH aKTHBOB.



47 .MammHHOoe 00y4eHHe B 3a/1a4ax MpeIcKa3aHusi OTTOKa KIIMEHTOB.
48.MamumHHoe 00y4eHHe B 3a7ja4aX MPOTUBOICHCTBUS KOPPYIILIHH.
49.MammHHOe oOydeHue B 3a71a4ax Bepudukauy GUMHAHCOBBIX TPAH3aKITUH.
50.MammnaHOe 00yueHue B 33/1a4axX aHajIn3a COLUAIbHBIX IPpadoB.
51.MamrHHOe 00y4eHHe B 3a7a9ax BU3YyaIu3alui HHPOPMAIIUH.

52.UccnenoBanre >(PpGeKTUBHOCTH aHCAMOJIEBBIX MOJEIEH Ha mpuMepe
3a/1aun KjIacCU(UKAIIMU Ha PeaTbHbIX JaHHBIX.

53.UccnenoBanue 3(pGHEeKTUBHOCTH aHCAMOJIEBBIX MOJENEH Ha MpUMepe
3aJlayu PErpeccu Ha peajbHBIX JaHHBIX.

54 . UccnenoBanue 3()(PEKTUBHOCTU PA3IUUYHBIX METOJOB IIKAIWPOBAHUS
JaHHBIX B 3a/1a4yaX pPErpeccuu.

55.UccnenoBanue 3()(PEKTUBHOCTH pPA3IUYHBIX METOJOB IIKAIWPOBAHUS
JaHHBIX B 33/1a4axX KJacCU(pUKaLUU.

56.UccrnenoBanne 3(PGHEKTUBHOCTH pa3IWYHBIX METOJOB ONTHMH3AIAN
TUTIEPIIApaMETPOB B 3aJa4aX MAITUHHOTO OOyYCHHUS.
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